W e tested the hypothesis that energy intake among women with twin pregnancies decreases in late gestation, as the uterus enlarges and they become increasingly uncomfortable. We asked women to recall dietary intake for the previous 24 hours, every 2 weeks from around 29 weeks of gestation, using a photographic atlas and other strategies to estimate portion size. Eighty women provided data at around 29, 31, 33 and 35 weeks of gestation. We calculated total energy intake, and energy intake from carbohydrate, fat and protein. Data were log transformed to reduce skewness. Using mixed effects linear regression models, we found minimal evidence that total energy intake changed over this time period, either before or after adjustment for potential confounding factors (95% confidence interval for relative change per week: -1.4%, 0.6%). There was weak evidence of a small decline in carbohydrate intake over time, both before and after controlling for energy intake. We cannot exclude change in energy intake or diet composition before 29 weeks or after 35 weeks of twin gestation.
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There is a dearth of data regarding changes in energy intake in late gestation, but Haste et al. (1990) found that energy intake, measured from 7-day weighed intake records, fell between 28 and 36 weeks among 72 smoking and 89 nonsmoking women (p < .04 and p < .03 respectively). We hypothesized that energy intake would also decrease over this period in twin pregnancies, as the uterus enlarges and women become increasingly uncomfortable.
We conducted a study of maternal nutrition in twin pregnancies in Melbourne and Adelaide (Morley et al., 2005) . We undertook additional data collection in Melbourne to test the primary hypothesis that maternal energy intake decreases beyond 29 weeks of pregnancy and the secondary hypothesis that diet composition changes over this period.
Methods
This study was approved by the Human Research and Ethics Committees of the Royal Women's Hospital and the Mercy Hospital for Women in Melbourne. Consenting women with twin pregnancies were recruited between 18 and 20 weeks of gestation in the Multiple Pregnancy Clinic at the Royal Women's Hospital, general antenatal clinics at the Mercy Hospital for Women and in the private consulting rooms of two obstetricians at the Royal Women's Hospital. Women were excluded from the study if they were planning to move from the area before delivery, or were unable to understand and complete measures of dietary intake because of insufficient fluency in English.
We used 24-hour recall to assess dietary intake, shown to correlate with mean total energy expenditure in young women (Sawaya et al., 1996) . In face-to-face interviews we asked women to recall, 2-weekly from around 29 weeks of gestation, everything they had eaten or drunk over the entire day before their clinic visit. A photographic atlas was used to estimate food portion sizes (Nelson et al., 1997) . When there was uncertainty we also asked about portion size in comparison with familiar items (small match-boxes, golf balls, etc.), and sometimes a scale picture of portion size was drawn. We also asked about the brand of all purchased foods or drinks.
Dietary data were analyzed using 'Foodworks' (Xyris software, Queensland, Australia). Weight of, for example, a golf ball-sized portion of potato, or a portion of pizza of specific size was measured. 
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When there was uncertainty about composition of a specific food or drink we referred to recipes or nutritional information for ready-prepared foods. Total energy intake was calculated as the sum of calculated energy intake from carbohydrate, fat and protein.
Mixed effects regression models (incorporating subject-specific slopes and intercepts) were used to assess whether there was a trend to decreased energy intake or change in diet composition, as gestation length increased (Stata Release 9.1, 2005; xtmixed command). Energy values were log transformed to reduce skewness.
Results
Altogether 172 women were recruited in Melbourne between July 1999 and January 2003. Of these, 28 withdrew from the study, one aborted and another with triplets was recruited in error and subsequently withdrawn by the investigators. Of the 142 remaining in the study, nine were recruited in the pilot phase, before these assessments commenced, and six had delivered or were threatening to deliver by 29 weeks. Therefore 127 women were eligible for this substudy.
All 127 women completed an assessment at around 29 weeks, 123 at around 31 weeks, 108 at around 33 weeks, 80 at around 35 weeks, 32 at around 37 weeks and 5 at around 39 weeks. This attrition was generally because women had delivered, though two women delivering at 37 weeks had only completed the first (29-week) assessment.
For consistency we used data from the 80 women who completed assessments from around 29 weeks until around 35 weeks. As expected, they had a longer mean gestation than the 47 women not included, 37 (SD = 1) versus 34 (SD = 2) weeks, but there was little intergroup difference in maternal age (p = .9), prepregnant weight (p = .4), weight at 31 to 33 weeks (p = .4), energy intake at 29 weeks (p = .7), whether first pregnancy (p = .7) and whether monozygotic (p = .2) or monochorionic twins (p = .4).
In Table 1 , the median (interquartile range) total energy intake at each time point is shown, and that from each of the macronutrient groups. On average, 52% (95% confidence interval [CI] : 50, 54%) of energy intake was from carbohydrate, 32% (95% CI: 30, 33%) from fat and 16% (95% CI: 16, 17%) from protein.
Dietary intake data were skewed by a few high values at each time-point, so (natural) log values were used in mixed effects regression models to estimate change. There was minimal evidence that total energy intake changed over this time period, either before or after adjustment for maternal age and prepregnant weight (or other potential confounding factors including current weight and maternal smoking). The 95% CI for change in energy intake per week was -1.4%, 0.6%, p = .5 (Cole, 2000) .
There was weak evidence of a decrease in carbohydrate intake over time, both before and after controlling for total energy intake, but little evidence of change in either fat or protein intake. The 95% confidence intervals for change per week, adjusting for total energy intake, maternal age and prepregnant weight were: for carbohydrate -1.3%, 0.1%, p = .09; for fat -0.3%, 1.5%, p = .2; and for protein -0.6%, 1.4%, p = .4.
Discussion
We found little evidence to support the hypothesis that maternal energy intake decreases between 29 and 35 weeks of twin pregnancy. Our results may be interpreted as excluding a mean reduction over the 6-week period of the study of more than about 8% (since the lower end of the 95% CI for rate of change in energy intake was -1.4% per week, equivalent to a change of -8.4% over 6 weeks). Likewise there was little evidence of change in dietary macronutrient composition. However, we cannot exclude change in dietary intake before 29 weeks or after 35 weeks of gestation.
In general, twins are lighter for gestational age than singletons (Hadlock et al., 1991; Min et al., 2000) and this difference increases towards term (Glinianaia et al., 2000; Smith et al., 2001 ). We considered the possibility that the widening difference in fetal growth between twins and singletons, in the third trimester, is because nutrient intake decreases in late gestation in twin pregnancies by more than in singleton pregnancies. We found no evidence to support this. However, women with twin pregnancies are more likely to be advised regarding optimal weight gain (Luke et al., 2003) than women with singleton pregnancies. (1254, 2023) 1626 (1274, 1981) 1583 (1274, 1973) 1540 (1224, 2029) 
